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 Background: Tissue banks are indispensable structures for 
biological and medical research. These banks must provide high 
quality biological materials based on optimized procedures. But 
at present, there is no consensus on the best way to preserve 
biological tissues. Since 2009, the Institute Pasteur of Côte 
d'Ivoire has had a biobank which today houses the ECOWAS 
regional biobank. This biobank wishes to set up a biological 
tissue bank for research. In Côte d'Ivoire, several public and 
private structures handle biological tissues. However, we do not 
know which ones do the conservation of biological tissues and 
their related procedures. It is therefore essential to better 
understand the related procedures for the conservation of 
biological tissues in laboratories in order to develop a standard 
procedure that can be used in Côte d'Ivoire. Methods: This is a 
descriptive study carried out in biological analysis laboratories in 
the south of Côte d'Ivoire. Results: A total of 66 laboratories 
agreed to respond to the proposed questionnaire. Among them, 
only 21.21% conserved biological tissues of which 42.86% were 
human tissues, 35.71% animal tissues and 21.43% plant tissues. 
Human tissues were stored in formalin at room temperature for 
a period of 2 weeks to 6 months. Animal biopsies and surgical 
specimens were stored in formalin and at -80°C for an indefinite 
period of time. Plant tissues were stored at room temperature 
and +4°C for an indefinite period of time. Conclusion: The 
quality of conservation of biological tissues in Côte d'Ivoire 
remains to be improved. 
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Tissue banks are indispensable structures for biomedical research that treat 
cellular, tissue and molecular pathologies [1-4]. Research studies aimed at 
improving the prevention, diagnosis and treatment of cellular and tissue diseases 
depend on a number of key resources, including biological tissue banks. These 
banks must provide high-quality biological materials based on optimized 
procedures for the reception, preservation and documentation of specimens. 
Several organizations have developed guidelines that can be used in the practice 
of biological tissue preservation. Despite the availability of such guidelines there 
is no consensus on how best to conserve biological tissues over the long term [5].  
In 2009, the Institute Pasteur de Côte d'Ivoire (IPCI), a biological and 
medical research center, established a biobank that has been housing the regional 
biobank of the countries of the Economic Community of West African States 
(ECOWAS) since 2018. Samples of human, animal, plant, environmental and 
microbial origin are stored in this biobank. These samples come from several 
countries in the subregion, notably Benin, Togo, Burkina Faso, Mali and Nigeria, 
including Côte d'Ivoire. The IPCI biobank contributes to the epidemiological 
surveillance of influenza and measles in Côte d'Ivoire. It also participated in the 
USAID PREDICT 2 project whose overall objective was to strengthen the 
capacity of the human and animal disease surveillance system in high risk areas. 
IPCI wishes to set up a human, animal and plant tissue bank according to the 
concept ″One Health″ within its research biobank. The successful operation of 
a biobank requires comprehensive interactions between the different actors 
involved in biobanking including the public, patients, health care providers, 
government and donors [6, 7]. There are several laboratories across the country 
that handle biological tissues for research purposes, but we do not know which 
ones store them and their related procedures. Therefore, appropriate assessment 
of laboratory attitudes and practices in preservation can ensure continued 
development and innovation in biomedical research. It is therefore essential to 
better understand the related procedures for the conservation of biological tissues 
in laboratories in order to develop a standard procedure that can be used in Côte 
d'Ivoire. The main objective of this study was to assess laboratory attitudes and 






This is a descriptive study that was conducted from May to August 2019 in 
laboratories located in the South of Côte d'Ivoire. Its objective was to evaluate 
the attitudes and practices of laboratories in the conservation of biological tissues 
for research purposes. The study covered human, animal and plant health 
laboratories. Laboratories were selected using a purposive sampling technique 
from a pre-established list. This list consisted of 450 functional laboratories in 
southern Côte d'Ivoire. It was obtained from the Directorate of Health 
Establishments of the Ministry of Health and Public Hygiene, the Ministry of 
Agriculture and Rural Development and the Directorate of Veterinary Services of 
Open Science Journal 
Research Article  
Open Science Journal – October 2020  3 
the Ministry of Animal and Fishery Resources. From this list, the laboratories 
have been grouped into three classes:  
 
- Human health laboratories: 360 
- Animal health laboratories: 53 
- Plant health laboratories: 37 
 
 Then the laboratories of each class constituted were chosen taking into 
account the level of the technical platforms with sophisticated equipment used for 
diagnosis and scientific research and also the private or public character of the 
laboratories. A total of 66 laboratories were selected: 45 human health 
laboratories, 15 animal health laboratories and 6 plant health laboratories. 






Data collection was conducted by a previously trained PhD student. A pre-
tested and validated questionnaire was used as a tool to collect data on 
laboratory attitudes and practices in the conservation of biological tissues. The 











Arrangements have been made to ensure that this study is conducted under 
ethical conditions. Indeed, the investigation only began after obtaining the 
authorization of the heads of the selected laboratories. In addition, the 
information was collected with the consent of the participants and in absolute 





There were 66 laboratories participating in this study. The public laboratories 
were the most numerous at 84.84%. Of these, 53.03% were research laboratories. 
Of the 10 private laboratories surveyed, 7 were research laboratories. Of the 66 
laboratories surveyed, only 14 keep biological tissues. Of these, laboratories that 
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Table 1: Profile of surveyed laboratories 



















Human tissue conservation laboratories 6 - 
Animal tissue conservation laboratories 5 - 
Plant tissue conservation laboratories 3 - 
 
Human tissue conservation laboratories 
These laboratories keep tissue samples (i) to validate the diagnosis of patients 
suffering from tumors and cancers, (ii) to monitor the evolution of tumors and 
cancers, and (iii) for biomarker research. Of the six human tissue conservation 
laboratories listed, two laboratories conserved tissue only for diagnosis, one 
conserved tissue only for research, two conserved tissue for diagnosis and research 
and one conserved tissue only for diagnosis, research and therapy. All but two of 
these laboratories preserved several types of human biopsies and surgical 
specimens (one that preserved only ocular tissue and one that preserved only 
placental tissue). All of these laboratories stored human tissue in formalin at 
room temperature for between 2 weeks and 6 months. They also stored tissues in 
kerosene blocks after formalin fixation for an indefinite period of time. Except for 
one laboratory that stored tissues in formalin for an indefinite period of time. The 
biological tests performed on these tissues were histology and 
immunohistochemistry. Four laboratories performed only histological tests and 
the other two laboratories performed histological and immunohistochemical tests. 




Animal tissue conservation laboratories 
 
Animal tissue sample preservation laboratories are used (i) to validate the 
diagnosis of patients suffering from tumors and cancers, (ii) to monitor the 
evolution of tumors and cancers, and (iii) for biomarker research. Of the 5 animal 
tissue conservation laboratories listed, 4 laboratories only conserved tissues for 
research and one conserved them for diagnosis and research. There were 3 
laboratories that preserved several types of animal biopsies and surgical 
specimens. The other two laboratories kept animal and insect surgical specimens 
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respectively. Insect samples were kept at -80°C for an indefinite period of time, 
while animal biopsies and surgical specimens were kept in formalin and at -80°C 
for an indefinite period of time. Biological tests performed on these tissues were 
histology, ELISA, PCR and immunohistochemistry. One laboratory performed 
only PCR tests, 2 laboratories performed PCR and ELISA tests and 2 
laboratories performed PCR and histology tests. All animal tissue preservation 
laboratories stored their tissues in their own laboratory. 
 
 
Plant tissue conservation laboratories 
 
Of the three plant tissue conservation laboratories, two were only conserving 
tissue for research, and one was conserving tissue for diagnosis and research. 
Meristems (secretory tissues), nodes and internodes were the plant tissues 
conserved by these laboratories. These plant tissues are stored at room 
temperature or at +4°C for an indefinite period of time. The biological tests 
performed on these tissues were PCR and germination tests. All the plant tissue 





This study gave us an overview of the conservation of human, animal and 
plant tissues in Côte d'Ivoire. Most of the human and animal tissue conservation 
laboratories surveyed store their samples in formalin for a period ranging from 
one week to several years. Formaldehyde, although it is the cornerstone of tissue 
fixation [8], is recognized by WHO as a Class I carcinogen [9]. Also, several 
studies have shown the toxicity of formalin and its effect on cell death, 
denaturation of nucleic acids and proteins [10, 11] and loss of enzyme activity 
[12]. Some of the human and animal tissue conservation laboratories investigated 
preserve their samples at -20°C to -30°C and at -80°C for several years for 
molecular biology testing. One study showed that liver samples stored between -
20°C and -30°C were visibly degraded after 7 years of storage. As RNA is 
considered to be the most vulnerable molecular component of unfixed tissues, 
some studies have shown that the quantity and quality of RNA in tissues was not 
affected for storage at -70°C for 15 years [13]. However, other studies have shown 
a significant decrease in the integrity of RNA in tissues stored at -70°C or -80°C 
for 5 years or more [14, 15]. However, the laboratories surveyed are faced with 
freeze-thaw cycles due to untimely power outages. This can lead to a reduction in 
RNA integrity in tissue samples stored at -80° C. Several other studies have 
shown that repeated freeze-thaw cycles result in significant decreases in RNA 
integrity, particularly in autopsy brain tissue [16-18]. Unlike RNA, the yield and 
integrity of DNA remains unchanged in long-term storage at -80°C [15].   
Plant tissue conservation laboratories, on the other hand, preserve their 
samples at room temperature and +4°C for several years for genetic studies 
without the use of conservation media, although such media do exist. Indeed, 
studies have shown that the conservation of plant tissues in silica gel (silica-gel) 
allows the obtaining of good quality DNAs compared to tissues conserved at 
room temperature [19]. 
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Conclusion 
 
This study was carried out in order to know the state of the art of biological 
tissue conservation in Côte d'Ivoire for research purposes, through a personalized 
questionnaire intended for biological and medical laboratories. The results showed 
a notable lack of conservation equipment and organization. Most of the 
laboratories surveyed do not follow the international standard procedure for the 
conservation of biological tissues. It therefore seems necessary to develop a 
standard procedure for the conservation of biological tissues that can be used in 
Côte d' Ivoire. This procedure could improve the quality of tissue conservation in 
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